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Abstract This study examined tortricids reared from two cecidomyiid fruit-galls collected in late 
autumn. 1) The fruit galls of a cecidomyiid on the herb Achyranthes japonica (Amaranthaceae) 
were sampled on 16 October and 20 November, and reared in the laboratory. The galls were fed on 
by the larvae of two tortricid species, Lobesia aelopa Meyrick and Adoxophyes dubia Yasuda and 
the attack rate was less than 5%. In addition, since the larvae of the gall midge had already 
matured on 16 October and most larvae had egressed from the galls by 20 November, the tortricids 
imposed little negative effect on the cecidomyiid larvae. 2) Adoxophyes dubia emerged from the 
fruit galls of a cecidomyiid, Asteralobia sp. on the liana Trachelospermum asiaticum (Apo- 
cynaceae). The larva of A. dubia bored into and fed on gall tissue and the gall was considerably 
damaged. However, most cecidomyiid larvae matured or had already exited the galls. In addition, 
the attack rate was 8.3% (N=12). These two tortricid species are facultative cecidophages that 
primarily utilize normal plant tissues rather than plant galls. The tortricid larvae may feed on gall 
tissues as an alternative food source due to a dearth of fresh leaves in late autumn. 
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Introduction 


Plant galls are usually palatable to herbivores and contain more nitrogen, sugar and less 
defensive chemicals than normal plant tissues, although there are some exceptions (Mani, 
1964; Abrahamson & Weis, 1987; Price et al., 1987). Galls bear nutritious undifferentiated 
tissues even during autumn and winter when plant growth ceases. Therefore, several 
herbivores appear to utilize galls as a food source especially during these seasons. 
However, records of gall-feeding Lepidoptera from late autumn to winter are scarce. 


The Tortricidae is a species-rich microlepidopteran family whose members have various 
host taxa, host ranges and voltinism (Scoble, 1992; Yasuda, 1998a): Many tortricid species 
exhibit concealment activities such as leaf-tiering and boring. Their host plants comprise 
diverse angiosperms and gymnosperms (phanerogams) and their host ranges also vary 
depending on the species from monophagy to polyphagy. Many tortricid larvae emerge in 
the spring and feed on newly emerged leaves, but some species pass several generations per 
year. Thus, tortricid larvae are likely to have many chances to encounter, bore into and feed 
on various plant galls. To our knowledge, among the lepidopteran families members of the 
Tortricidae are most frequently reported as cecidophages (e. g. Yoshiyasu, 1987; Clancy, 
1993; Abe, 1995; Sugiura & Yamazaki, 2002). The larvae of multivoltine tortricid species 
occur in autumn as well as in the spring and feed on plant tissues. Therefore, some 
multivoltine tortricid larvae may use galls as a food source from late autumn to winter. We 
found two gall-feeding tortricid species from two different galls collected in late autumn. 
In this report, their cecidophagous (gall-feeding) habits are recorded. 
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Fig. 1. A fruit gall of a cecidomyiid on A. japonica. Scale bar: 5 mm. 

Fig. 2. A fruit gall of Asteralobia sp. on T. asiaticum. Scale bar: 10 mm. 

Fig. 3. A male Lobesia aelopa adult eclosed from a cecidomyiid gall on A. japonica. Wing span: 
10.3 mm. 

Fig. 4. A male Adoxophyes dubia adult eclosed from an Asteralobia gall on T. asiaticum. Wing 
span: 16.3 mm. 


Galls examined 


We collected the following two galls in late autumn in a rural area of central Japan: 1) fruit 
galls of a gall midge (Cecidomyiidae, Diptera) on the herb Achyranthes japonica 
(Amaranthaceae), and 2) fruit galls of the gall midge Asteralobia sp. (Cecidomyiidae, 
Diptera) on the liana Trachelospermum asiaticum (Apocynaceae). 


1) Cecidomyiid galls on A. japonica 


An unknown cecidomyiid species induces oval galls in the utricles of A. japonica in 
October (Fig. 1). The galls are about 5.0 mm in diameter and each one bears 1-5 larval 
cells, of which each contains one yellow midge larva. Matured larvae exit from the gall in 
November and crawl into the soil to hibernate. Several galls often form as aggregates on 
the spikes (Fig. 1). However, the life cycle between winter and the following autumn has 
not been clarified. In addition, this cecidomyiid has not been identified (Yukawa & 
Masuda, 1996). However, once its taxonomy is established, it will be easy to identify 
based on its characteristic gall morphology and host plant. 


2) Asteralobia galls on T. asiaticum 


The cecidomyiid Asteralobia sp. deforms the fruits of T. asiaticum into curved club-shaped 
galls in autumn (Fig. 2). The galls are about 30 mm in length and each bears 10-25 larval 
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Table 1. No. of emerged tortricid moths reared from 
cecidomyiid fruit galls on Achyranthes japonica. 





Sampling dates 





Tortricid larvae 16 Oct. 20 Nov. 
Lobesia aelopa 6 6 
Adoxophyes dubia 3 2 
No. of galis sampled 1739 1465 
No. of spikes sampled 226 115 





cells of which each contains one midge larva. In late autumn, most larvae mature in their 
cells or have already exited from the gall. The larvae overwinter in the soil and the midge 
ecloses as an adult in the spring (Yukawa & Masuda, 1996). 


Study sites and procedures 


The galls were collected alongside a hiking route (ca 80 m a. s. 1., 3£ 17N, 135°9’E) from 
Kyoshi to Aigaeri, Misaki-cho, Osaka Prefecture, central Japan. There, warm-temperate 
forests are dominated by the evergreen oak Quercus phillyraeoides and plantations of the 
Japanese cedar Cryptomeria japonica and the hinoki cypress Chamaecyparis obtusa. 
Achyranthes japonica also abundantly grows along this route. Several T. asiaticum patches 
also occur there. 


Cecidomyiid galls on A. japonica were sampled on 16 October (1739 galls) and 20 
November (1465 galls), 2002. Eleven Asteralobia galls on T. asiaticum were collected on 
26 November, 2003. At the time of sampling, the Asteralobia galls had many minute holes 
from which most midge larvae and parasitoids had already exited. 


The galls were cut off from the host plants, placed in plastic bags, brought to the laboratory, 
and left in plastic bags under laboratory conditions. The feeding habits of gall-feeding 
lepidopteran larvae were observed, and the eclosed adults were identified. Galls infested by 
the larvae were dissected with a cutter and their insides were inspected to determine the 
effects of the larvae on the gall formers. 


Results 
1) Cecidomyiid galls on A. japonica 


A small number of two tortricid species, Lobesia aelopa Meyrick (Fig. 3) and Adoxophyes 
dubia Yasuda, eclosed in December from galls that were sampled on both 16 October and 
20 November (Table 1). The larvae span the galls with the utricles and fed indiscriminately 
on the galls, spikes and utricles. The attacked galls were seriously damaged, but most 
midge larvae exited from the galls by 20 November. 


2) Asteralobia galls on T. asiaticum 


A male A. dubia adult (Fig. 4) emerged from the gall of the gall midge Asteralobia sp. in 
early January of the following year. The larva of A. dubia bored into and fed on gall tissue 
and the attacked gall was considerably damaged. However, most larvae of the gall midge 
matured or had already exited from the galls and the attack rate was only 9.1% (N=11). 
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Discussion 
1) Cecidomyiid galls on A. japonica 


Only 9 and 8 tortricid larvae fed on 1739 (16 Oct.) and 1465 (20 Nov.) galls, respectively 
(Table 1). Each larva usually fed on 2-5 galls during its larval period. Thus, the galls 
attacked by the tortricids accounted for less than 5% of the galls sampled. Furthermore, the 
larvae of the gall midge had already matured by 16 October and most larvae had egressed 
from the galls by 20 November. These tortricids therefore appeared to impose little 
negative effect on cecidomyiid larvae. 


Larvae of L. aelopa feed on various plant parts (leaves, flowers and fruits) of diverse plant 
species such as the goldenrod Solidago altissima (Asteraceae), the labiate Perilla frutescens 
(Laibiatae), the tea Camellia sinensis (Theaceae) and the grape Vitis labrusca (Vitaceae) 
(Bae & Komai, 1991; Nasu, 1993). A related species, L. virulenta Bae et Komai, is also 
polyphagous and occasionally infests Ceratovacuna nekoashi (Sasaki) (Homoptera, 
Aphididae) galls on Styrax japonicus (Styracaceae) (Bae & Komai, 1991). 


Adoxophyes dubia is also polyphagous and feeds on many plants such as Lyonia ovalifolia 
var. elliptica (Ericaceae) and Ribes fasciculata (Saxifragraceae) (Yasuda, 1998b). These 
tortricid larvae are therefore classified as facultative cecidophages (gall-feeders) that 
primarily utilize normal plant tissues rather than plant galls (sensu Mani, 1964). 


2) Asteralobia galls on T. asiaticum 


For the Asteralobia galls, the attack rate by A. dubia larva was low (9.1%) and the attack 
was late enough for cecidomyiid larvae to mature and exit from the galls. Thus, the impact 
on the gall midge by attack from A. dubia larva appears to be negligible. As mentioned 
above, A. dubia is a polyphagous tortricid and facultative cecidophage. 


3) Galls as alternative food sources for late-autumn tortricid larvae 


In late autumn, most plants cease their growth, senesce and wither. Even evergreen trees 
bear few fresh leaves in late autumn. On A. japonica and T. asiaticum, there were no fresh 
leaves present on the sampling dates. These tortricid larvae therefore might feed on galls as 
an alternative food source due to a dearth of fresh leaves and young plant tissues. Sugiura 
& Yamazaki (2002) reported that two tortricid larvae, Gypsonoma bifasciata Kuznetzov 
and G. hiranoi Kawabe, feed on the cecidomyiid bud galls of willows in early spring, and 
suggested that the larvae hatched before bud break and utilized galls as an alternative food 
source. The utilization of galls as an alternative food source due to a lack of fresh plant 
tissues may be widespread during cold seasons. 
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fai = 


RAO BE ic 8 1y S T- VO RTE A. RKC 2D FV INTIS EL ORT bfa 
DUTY A (te + AY) 


AS GT OCC IL, KRIMENA SBT ABER REL Z2 EDT- VP SONNY ARER L 
CREAT A. 


WAS ARF IZVIY GYVRTBO-BiC LOA IAAF OWMRICBRMENK TW) eH 
STIILNE SL, RYPE XY F Lobesia aelopa Meyrick EV ADA EVN], 
++ Adoxophyes dubia Yasuda DM Sy RETI & fae ME RICFER LCM ADEHERITACLACA 
Z. T—-WOBBOWNVAAIC LAMB RISD CIR, FEO VNTR Clic T 
5RAOKROIOMHAAD RAL CHHEB Chor. ZORD, CNSONVEAQHOY VANE 
OPT ARBNLIELAL RV ERZ ONE. 


DQVFANAADLPHEIAVIY (9 ZLY FE Asteralobia sp. Ck Y) FAAAAIORICHEM 
ZNT) Zil, VDADAZTEYVNVAOMRDBA LTO. KEENT- Vine 0 Ste 
LTZ, Y ZLK ST CIM AADEOBRM ChHok. ER, VV EHOD-VAOKE 
Kt 8.3% (N=12) Chore, Y VND A EREL A PR LER ON. 


CI ZED ING WS BIL TD — VO TS OE ARR eB o CERT ARAN AVR CHS. 
BRK CT BE Te FR 8 Ze V9 72. IC, T— VALE SRC LCRA LCR ESR ONS. 
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